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Pattern recognition in 20, 1990) Abstract. 2014 We study pattern In recent years, Hopfield neural networks [1] have been studied extensively (for recent reviews see e.g. [2] [3] [4] ). The Hopfield network provides a standard for neural nets since its long time retrieval behavior could be treated analytically [5] 
In this work, we study how equation (4) is modified for z N -1, and how the retrieval rate decays in the nonretrieval regime.
In the numerical study, first M random patterns lem} are generated and the connection strengths J,j are calculated. Then one of the nominated patterns is chosen and a noisy input pattern is generated where the state of each neuron is changed with probability pn. The dynamic rule (2) Figure 1 shows the dependence of q &#x3E; on z/N, for pure input patterns (pn = 0) and networks with N = 120, 200 and 400 neurons. In the different networks, the ratio M/.N has been kept constant at 0.075. One can distinguish between 3 régimes : (1) the retrieval regime for large z where M/z &#x3E; 0.14 and q &#x3E; is close to one; (2) [5, 11] ). For z = 240, again the curve drops sharply and then decreases less strongly with increasing M/z. For z = 80, finally, the mean overlap shows a sharp decrease with M/x and reaches zero at finite value of Mlz roughly at M/z ù 0.3.
We have compared this behavior with the case where the connections between neurons have been randomly destroyed [6, 10] . In this case, z can be referred to as mean number of connections per neuron which is related to the concentration p of damaged bonds by z = (1-p)N. In figure 2 , the results for the random damage are indicated by black triangles and squares, describing p figure 3 differs clearly from the behavior in diluted networks where Mc/ z is described by a simple crossover behavior. Below some crossover value zr (pn ) which decreases with increasing noise level pn, Mc/z is roughly constant and follows (5), while above zr mc /z bends down [10] . In particular for large noise, Mlz decreases as 1/z for z approaching one, which is very différent from the behavior observed here. It is a pleasure for me to thank Greg Kohring and Dietrich Stauffer for valuable discussions and critical reading of the manuscript.
